Set the automatic temperature control at 55 ﾟ C and start vacuum pump maintaining at -0.088MPa during 1 hour.
This process for boiling water in low temperature is very important to melt solid fat of head easily and not spoil the quality of oil extracted. After 1 hour of extraction under low temperature and pressure, lift the temperature to 103 ﾟ C and pressure 0.02MPa. Holding closed the container to avoid contact to the outside air. It took 16 minutes to reach 103 ﾟ C from 55 ﾟ C. Then 1 hour maintained at 103 ﾟ C.
Under pressurized condition the oil is extracted without boiling water but the pressure come from evaporated steam gradually with volatile ingredients in the liquid. After 1hour, stop steaming and open a valve of container to reduce the pressure causing sudden intense boiling which exhaust vapor with volatile ingredients in the oil and liquids. Separate oil from liquid then filtering obtains pure, transparent and less odor oil. This oil was very stable to oxidation when stored under prohibited condition, before this invention, at room temperature, contacting with air, in a transparent bottle in a well lighted room.
Results and Discussion
The tuna oil extracted by Hybrid Extraction Method, because of two different stage of pressure and temperature in a shield container the author named it Hybrid Extraction Method, were sent a two different laboratories, one for Dr. T. Hamazaki, Professor of Toyama University, Japan and Dr. K.
Fukunaga Associated Professor of Kansai University, Japan and analyzed as below mentioned ways. And both case showed very high stability against oxidation. It was a wholly contradiction of character of PUFA rich fish oil.
Seeking the reason of stability at first discovered this Hybrid extract tuna oil had contained high level of Grune, Krämer, Hoppe and Siems say that to prevent the increase of cytotoxic aldehydic lipid peroxidation and storage of n-3 PUFA-enriched eggs, a high vitamin E supplementation with at least 80IU vitamin E/kg is needed.8) 0.6mgVE/g PUFA is equivalent to 24mg/100g of hybrid oil when this contains about 40% of PUFA. So, as Table 6 shows the tuna extracted oil has enough Vitamin E content to preserve peroxidation. According to NIH information, the synthetic form is only half as active as the natural form.9) I'm not sure these experiments to calculate the necessity amount of vitamin E for PUFA were used for the synthetic form but for the dietic supplement synthetic vitamin E is used commonly. However recently I achieved to process the non fish smell and to get such purified level also decreased vitamin E and D contents.10) I'm not sure yet if these analysis indicate another unknown antioxidant in the oil or just if purified oil (99.9% of oil contents) delays to cause peroxidation, so far more than 100days stored in a glass transparent opened flask at room temperature in a well lighted and luminous room, the POV were changed from 2ｍｅｑ／ｋｇ to 31.8meq/kg. Of course the odor didn't changed and still maintained transparent color.
Analysis of fatty acid (The oil were stored three months at room temperature within a transparent plastic bottle opening at least 5 times per week, in a well lighted room)
The fatty acids composition were analyzed by Gas Chromatography and POV were by Iodometric titration method. 2)Analysis made at the laboratory of Dr. K.Fukunaga, Kansai University, Japan
Model: GC Shimadzu GC-14B, Column: Supelco Omegawax-250,30m, φ0.25mm, Carrier Gas: He 150kpa 1.5ml/min Inj.Temp.: 250 ﾟ C, Column Temp.: 120 ﾟ C(0min)--240 ﾟ C at 2 ﾟ C/min No change in the quality and quantity of omega 3 PUFA. 
Conclusions
Tuna oil extracted by hybrid extraction method, boiled at low temperature and low pressure then increasing temperature and pressure until over 100 ﾟ C without boiling in a shielded container cut off from air, is very stable to oxidization.
One reason is very rich Vitamin E in the oil however there is another possibility of unknown antioxidant and need further deep study.
